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IN T R C D Ü G TIQ H
Th» in te n t  of t h i s  th e s is  i s  to  p o s it an a c tiv e  approach to  th e  
problem o f g laz in g . I t  i s  an is o la t io n  and m agnifica tion  of m e 
f a c e t  o f th e  t o t a l  p o tte ry  process* The b re v ity  o f t h i s  p re sm ta tio n  
im plies th a t  th e  s ig n if ic a n t  bulk o f th e  th e s is  work c o n s is ts  of 
n m -v e rb a l, v is u a l  and t a c t i l e  experiences. I t  i s  work th a t  leads 
to  a r e a l iz a t io n  o f th e  p la s t i c  sense of c lay  and enables one to  
be a r t ic u la te  in  th e  mute language o f form.
G enerally , good po ts e x h ib it s im p lic ity  of fo m  and d ire c tn ess  
o f  execution . In  th e  process o f wheel-throw ing, i f  a p iece o f c lay  
i s  worked to o  long , i t  i s  weakened from s a tu ra tio n  with water and 
c o lla p se s . S im ila r ly , in  g la ze s , too  much tim e between form ulation 
o f g laze  theory  and i t s  execution k i l l s  th e  I n i t i a l  id e a .
Glaze making has become n e W le ss ly  compile to  th e  beginning 
s tu d e n t. The emphasis in e v ita b ly  f a l l s  upon th e o re t ic a l  an a ly sis  
of raw m a te r ia ls  rathm r than  sim ple observation  o f th e i r  n a tu ra l 
c h a r a c tw is t ie s  in  f i r in g .  "Work in  h ig h -f ire d  g lazes should 
always be d ire c te d  toward fin d in g  out what th e  m a te ria ls  w i l l  do 
w ith th e  l e a s t  involved o r l e a s t  fo rced  techn iques."^
The im p lic i t  s ta r t in g  po in t i s  to  g e t a t  th e  foundation of 
g laze  making, an understanding o f th e  b as ic  raw m a te r ia ls .
D a n ie l  Rhodes, Stoneware and P w e e l ^ ; The a r t  o f high f i r e  
p o tte ry . (New York: C hilton and Co., 1959).
In  o rd er to  do t h i s ,  th re e  e a e e n tia l s te p s  a re  necessary t
(1) R e s tr ic tin g  th e  number of m a te r ia ls  to  be used,
(2) T esting  them in  re g u la r  f i r in g s  and (3) Combining th a a  in to  
sim ple g lazes .
The r e s t  i s  a m atte r of studying th e  reac tio n s  of th e  m a te ria ls  
by them selves aiui i n  combinations a f t e r  f i r in g .  The only ru le s  or 
l im its  a re  th o se  which a re  im plied by th e i r  in t r in s ic  q u a l i t ie s .  
R esu lts  a re  cmmmisurate w ith th e  tim e spent in  honest work and 
pe rsis tm icy .
RESTRICTION OF MATERIALS
To p o tte rs  o f e a r l i e r  c « i tu r ie s ,  th e  d i f f i c u l t i e s  in  making glazes 
re su lte d  from s c a rc i ty  of a v a r ie ty  of raw m a te r ia ls . P re sm tly , 
because o f ex c e lle n t coamunications and tran sp o rta ticm  methods, the  
problem i s  an over-abundance o f ceramic m a te r ia ls . For th e  beginning 
p o ttw y  s tu d en t today , g laze  theo ry  i s  a maze of t e c to ic a l i t i e s  
re q u irin g  Im g  hours o f memorizing involved formulas and symbols.
This maze cannot be avoided, but i t  can be s im p lif ied  in  order to  give 
c l a r i ty  and meaning to  th e  e s s e n t ia l  m a te r ia ls .
A r e la t iv e ly  w ell equipped ceramics shop w il l  have from 25-35 
kinds o f chem icals fo r g laze  u se . (P I. I )  Ry e lim inating  (1) d u p li­
ca tio n s  (e .g .  FELDSPAR, u su a lly  6 or 8 a v a ila b le , only one necessary ),
(2) m a te r ia ls  th a t  a re  o f l i t t l e  use a t  whatever tem perature th e  k iln  
i s  u su a lly  f ir e d ^  (lEAD, vdiidi burns out a t  C /l) ,  and (3) m a te ria ls  
used fo r  sp e c ia l e f fe c ts  (BORAX), th e  t o t a l  number o f m a te ria ls  can 
be reduced to  te n .
1 . Local sedim entary c lay  6. Dolomite
2. Custer Feldspar 7* Magnesium Carbonate
3 . Barimn Carbonate 8. S i l i c a
4. Colsmanite 9, Talc
5. Kaolin 10. Whiting
The sim ple process o f re je c t in g  superfluous chM dcals g re a tly  
c l a r i f i e s  th e  e n t i r e  o p era tio n .
^ h e  tem perature to  lA ich th e  k i ln  i s  f i r e d  i s  a la rg e  fa c to r  in  
th e  choice o f m a te r ia ls . The p resen t work i s  ccsicemed with in term ed ia te  
and stoneware tem peratu res. Cones 5 -U  (2156® -  2345® F .) ,
PUTE I
Local aedimmitary c lay
Klngaaa fe ld sp a r  
Custer fe ld sp a r  
Oxford fe ld sp a r  
#56 Glaze fe ld sp a r  
Nephelene Syen ite  
Spodmene 
P la s t ic  V itrox
Bariim Carbonate
Bone Ash
Borax
Boric Acid
Colsmanite
Kaolin
C ry o lite
Dolca&ite
F lourspar
White Lead
Red Lead
Yellow Lead
Lead Qhr<mate
Llthim a Carbonate
Magnesium Carbonate
N ite r
Potassium Chromate
S i l i c a
Soda Ash
Sodium Bicarbonate
S trtm tiim  Carbonate
Talc
Whiting
Zinc Oxide
Zircopax
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working th r o n g  a s e r ie s  o f elw aentary t e s t s  using  only th ese  ten  
m a te r ia ls , th e  s tuden t can develop a f u l l  undw standing o f any type 
o f g laze  o f engobe.
TESTING OF MATMIALS
Namem of ewam ie m a te r ia ls  have meaning only when thegr can 
be lin k ed  to  a v is u a l  image o f th e  f i r e d  r e s u l t .  Like any o ther 
language, tM  symbol must be based on a r e a l i ty  — a v isu a l  r e a l i ty  
in  th i s  case. The f i r s t  s te p  in  understanding th e  u n its  o f g laze  
language i s  to  apply each m a te r ia l to  th e  c lay  body as i f  i t  wwe a 
complété g laze  and f i r e  i t  to  th e  d es ired  tem pm ratwe. Many of 
the  m a te r ia ls  a re  g lazes by them selves, perhaps not ty p ic a l  sh iny - 
surfaced  g la z e s , but they  a re  v i t r i f i e d  and unchangeable su rfaces fo r  
th e  c lay  body — th e  b asic  requirem ent o f any g laze .
This i s  th e  p o in t a t  which th e  s tuden t can begin to  get a 
fe e lin g  fo r  th e  various m a te r ia ls ,  seeing  each m a te r ia l f i r e d  and 
observing i t s  in d iv id u a l c h a r a c te r is t ic s ,  ra th e r  than analysing  i t  
as a chemical form ula o r as a minor g laze  ingred ien t*  A fter th e  
i n i t i a l  f i r in g  o f m a te r ia ls  by thm aselves, th e  next s tep  i s  to  ccmbine 
them in  equal p roportions by weight and observe th e  re ac tio n s  th a t  
tak e  p lace  in  th e  f i r e .
Webster d efin es  th e  word "Test" as "sub jec ting  a th in g  to  
cond itions th a t  show i t s  r e a l  c h a ra c te r ." ^  This i s  what i s  f in a l ly  
accomplished through th e  one and tw o-ingred ien t combinations o f th e  
b a s ic  raw m a te r ia ls . And a f t w  understanding something about th e i r  
" re a l  c h a ra c te r ,"  th e  studen t can carry  on more ex tensive  work w ith 
a  c e r ta in  measure o f confidence.
d e b a te r s  New C o lleg ia te  D ic tio n ary . (S p rin g fie ld , Mass. » G & C 
Merriam Co., 195^).
COMBINING MATERIALS INTO GLAZES
Most e o u a tr ie s , befo re  th e i r  development and m aturation in to  s e lf -  
d ire c te d  n a tio n s  e x h ib it g re a t periods o f  emulation in  p o l i t i c s ,  c lo th ­
ing  s ty le s  and a r t .  The Japanese emulated th e  Chinese forms and g laze 
r e s u l t s  in  ceramics as  did th e  Europeans and Americans.^ Looking 
th r o u ^  th e  v ario u s re fe ren ce  te x ts  on g lazes i t  i s  apparent th a t  
th i s  problem r a ia in s .  Many pages a re  p r in te d  d escrib in g  methods 
o f g e tt in g  Sang-de-Boeuf, Celadon, Luster and o ther sp e c ia l g laz e s .
In  combining m a te r ia ls  in to  g la ze s , th e  emphasis does not f a l l  
on try in g  to  match a sp e c ia l type o f r e s u l t ,  bu t r a th e r  on manipu­
la t in g  th e  m a te r ia ls  to  see  how they work, pursuing th e i r  n a tu ra l 
in c lin a tio n s  o f being f lu x  or re f r a c to ry . ^  simply observing th e  
f i r e d  r e s u l t s  very  c lo se ly  and making sen s ib le  adjustm ents o f 
p ro p o rtio n , most g laze  types happen spontaneously.
An example i s  a p p ro p ria te .
From th e  p re lim in ary  te s t in g  o f  m a te r ia ls  in  equal proportions 
by w eight, s e v e ra l combinations looked good as being p o ssib le  g laze 
cm abinations t
1 . Kaolin-W hiting (Kao-Whit) 3 . S ilica-W hiting  (S il-W hit)
2 . Kaolin-IXolomite (Kao-Dol) 4 . S ilica-D olom ite  (S il-D o l)
These combinations had a m elting  re a c tio n  to g e th er scmewhere in  
between the  m elting  re a c tio n s  o f K ao lin -S ilica  and Dolomite-W hiting. 
There was some body to  th e  m e lt.
^ ^ o d e s .  Stoneware and P o rce la in , pp. 22, 24, 29.
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I t  did not clear up in to  g la s s , but yet i t  was not a dry matt.
On the basis o f the Kao-Whit and Sil-W hit r e su lts , the next t e s t  
was to  combine Kao-Sil with Whit in  ^ u a l  proportions. The resu lt  
was a good transparent g la ze . Sy understanding how Kaolin and S il ic a
reacted together, as w ell as Kao-Whit and Sil-W hit, the t e s t  was not 
r e a lly  a blind guess. But i t  was not in fa l l ib le  e ith er .
The next t e s t  was to  cocaine Dolomite with K ao-Sil, as Whiting
had been used previously . Again, the combinaticsi proved fr u it fu l,
resu ltin g  in  a white opaqvM g la ze . By keeping the proportions o f  
Kao-Sil the same and interchanging Whiting and Colnadte, the flu x  
q u a lit ie s  (that were apparent in  the very f i r s t  t e s t  of two ingredients) 
become am plified enough to  be read ily  understood.
These two g lazes, Kao-Sil-Whit and Kao-Sil-Dol, are excellen t  
examples o f pursuing the natural bent o f a m aterial, and they are 
e a s ily  understood because o f th e ir  s im p lic ity  and generous proportions.
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PLATE I I
KAÔ 1 SIC
s i l I DOC
KAO SIC
DOL WHiT
KAO
VVH'T i
1 • • t t
KAO V «V O  
I SIC 
POL / I u/H(T
KAO-SiC\AAo-Si(. 
0<n. Iva/HiT 
LOCAt-ALbCAL
jCk>~$tL
m iT
S(Mi?
CONCLUSION
Problems remain e s se n t ia lly  the same throughout the yearss 
one can only tr y  to  r e liv e  th e  act of s o lu t iw .  I t  i s  not d if f ic u lt  
to  find p erfectly  adequate glazes and s c ie n t i f ic  lim it  formulas in  
the many reference publications on ceramics. They are vicarious 
successes, however, and cannot have the personal meaning that comes 
with iis iiv id u a l work.
I t  doesn't make any d ifferen ce  which method i s  used in  developing 
a g laze. A white opaque g laze achieved through molecular calcu lation  
i s  the same as one found through t r i a l  and error te s t in g . The 
Important th ing i s  the re-enactment o f the so lu tion . I t  i s  a matter 
o f emphasis : in  th is  case, on the m aterials themselves rather than
on th e language used to  describe and analyze them.
n
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DEFINITIONS OF TECHNICAL TSMS
CSLADŒ: A g laze  con ta in ing  a  sm all amount o f Iro n  Oxide th a t f i r e s
to  a  l ig h t  green in  rW u c tio n .
OC^Es Ceramic pyrom etrlc cones a re  sm all tr ia n g u la r  pyramids of
ceramic m a te r ia ls  s im ila r  to  g lazes ca lcu la ted  to  bend and m elt 
a t  s p e c if ic  tem peratu res.
DOILMITE? A n a tu ra l  m ineral con ta in ing  c a lc im  and magnesium 
carbonate* in  equ ivalen t p a r ts .
ENGOBEi A s l i p ,  or la y e r  o f co lored  c lay  app lied  to  th e  su rface  
o f a  p iece  o f p o tte ry  to  change i t s  co lor o r to  add seme 
d eco ra tiv e  aee<mt«
FELDSPAR: One o f th e  c o n s titu e n ts  o f  g ra n ite ,  made up o f (a ) an
a lk a lin e  porti<m c o n s is tin g  o f sodium, potassium or calcium, 
s in g ly  o r in  com bination, (b) alum ina, and (c) s i l i c a .
FLUX: A chemical th a t  p ro m te s  fusion  o r m e ltin g .
RSRACTORÏ: A m a te r ia l t^ a t  i s  r e s is ta n t  to  fu sio n  o r m elting .
KAOLIN: A prim ary c lay  formed by th e  w eathering, on th e  s i t e ,  of
fe ld sp a r . Aluminum s i l i c a t e .
"LIMIT FORMULA": A formula th a t  in d ic a te s  th e  minimum and maximum
amornit o f  each oxide which i s  l i k e ly  to  occur in  a g laze  of 
a  given m aturing tem peratu re .
ULSTER: A form o f overg laze deco ration  in  «Meh a th in  m e ta llic  film
i s  developed on th e  su rface  o f th e  g laze .
SILICA: (F lin t  or Quartz) A m inera l obtained  from sandstone, quartz
sands or f l b i t  pebb les.
8ANG-DE-B0M)F : A g laze con ta in ing  a sm all amount o f Copper Oxide th a t
f i r e s  to  a deep red  in  reducticm .
WHITING: Calcium carbonate . I t  i s  made by processing  marble o r
lim estone .
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